Intradermal Tests with Metals and Other Inorganic Elements in Sarcoidosis and Anthraco-Silicosis11From the Department of Dermatology and Department of Internal Medicine, University of Pennsylvania School of Medicine, Philadelphia, Pennsylvania, Veterans Administration Hospital, Philadelphia, Pennsylvania and the Department of Medicine, Jefferson Medical College, Philadelphia, Pennsylvania.  by Shelley, Walter B. et al.
PRELIMINARY AND SHORT REPORT
INTRADERMAL TESTS WITH METALS AND OTHER INORGANIC ELEMENTS IN
SARCOIDOSIS AND ANTHRACOSILICOSIS*
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AND RICHARD T. CATHCAET, M.D.
Sarcoidosis has been the subject of innumerable
investigations, yet the riddle of its cause remains
unsolved. Among the many theories proposed has
been the view that sarcoidosis is an allergic reac-
tion pattern (1). In support of tbis is the fact that
it is possible to prepare a specific yet completely
unidentified tissue "antigen" which when injected
intradermally in patients with sarcoidosis will re-
produce the disease locally (2). Further support
for the allergic concept has recently been provided
by our studies (3) which have shown that the
histologic sarcoid reaction in man may be purely
allergic in origin and nature. We have shown that
this allergic sarcoid reaction may be elicited by
the intradermal injection of remarkably small
amounts of a dilute water soluble salt of the pure
antigen. The parallelism with the Kveim test is
made evident by the fact that readings are made
histologically at 4 to 6 weeks. In the person spe-
cifically sensitized, a local sarcoid reaction de-
velops and persists for months. The antigens
employed by us were various salts of the element
zirconium.
Review of the literature discloses that zirconium
is but one of several metals apparently capable
of eliciting a sarcoid reaction (4). Beryllium,
silicon, chromium, and the pigment of tattoos
have each been shown to be associated with local
sarcoid granuloma formation. Furthermore, beryl-
lium is now recognized as a cause of the systemic
sarcoid reaction.
The present study arose in an attempt to learn
whether or not allergic reactions to metals or
other inorganic elements might be the cause of
sarcoidosis. The study consisted of a comparison
of the chronic skin reactions to intradermal injec-
tions in patients with sarcoidosis with those in
control individuals. This latter group was com-
posed of both healthy adults, as well as patients
with advanced anthraco-silicosis. This latter
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group was specifically chosen to represent one
with non-granulomatous pulmonary disease. In
addition these patients had had a high potential
for the development of any allergic reactions in
that their exposure to chemical dust was at once
considerable and prolonged.
METHOD
Every effort was made to test as many of the
elements in the entire periodic table as possible,
at the same time employing safety precautions to
avoid toxic reactions or radioactivity. All of the
71 elements investigated were used as salts in a
standard dilution of 1/10,000 in sterile physio-
logical saline solution. Computations ware not
made on an equi-molar basis. With the exception
of bismuth, silicon, silver and thallium, all of the
chemicals studied were water soluble. Further-
more, these chemicals were at least 99% pure and
in many instances the purity exceeded 99.9%.
The exact compounds employed are listed in
table I in their periodic table positions. Elements
not tested appear in italic type.
In each patient, the entire set of 71 "antigens"
was injected at one session. In each instance 0.02
ml. was injected superficially in the skin of the
back, using a standard grid pattern of distribu-
tion. The test sites were observed and read in the
vast majority of cases at 3 and 6 weeks. In some
instances observations have been made of the in-
jection sites for as long as 9 months. All delayed
papular responses were biopsicd, serially sec-
tioned, and studied histologically.
The subjects studied may be divided into the
following groups.
The control group consisted of both white and
colored healthy adult males ranging in age from
20 to 50 years. None of these had symptoms or
signs of sarcoidosis or chest disease. The second
group consisted of white males ranging from 53
to 75 years of age who had long-standing anthraco-
silicosis following years of employment in the
coal mines. All of these men had varying degrees
of pulmonary insufficiency. "Coal tattoos" were
Control
Anthraco-silicosis
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common, bnt in all instances showed only the pig-
ment change. Finally, 35 patients with sarcoidosis
were studied. Only 4 of these were female and only
20% were white. In over half of these patients
histologic study of a lymph node, or a biopsy study
of the skin, liver, lung or vertebra, revealed non-
caseating granulomatous tissue. Skin changes
were seen in 4 of the patients and in one a positive
Kveim test was perfnrmed. A full spectrum of
clinical findings was tn be seen in these 35 cases,
ranging from parotid fever to uveitis. However,
in all 35 sarcoidosis was the clinical diagnosis
based on careful detailed study of the patient.
RESULTS
In no instance did any of tbe subjects tested
develop any delayed granulomatous response to
the skin tests. The persistent reactions which
appeared were identical in the control, silicosis,
and sarcoidosis groups. The most common one
was a chronic inflammatory papule at the site of
the beryllium injection. Although not an invaria-
ble finding it did occur very commonly and histo-
logic examination failed to reveal any granuloma.
The second very common reaction was a whitish
fibrotic change at the site of the lead injection.
It was always delayed in appearing and persisted
indefinitely. In all instances marked collagenous
degeneration was seen histologically. Again no
differences could be seen between the subject
groups. Also, at three weeks, a similar change was
seen at times at the sites of injection of the rare
earth elements, in particular, yttrium, ytterbium,
thulium, and dysprosium. Like the lead reactions
these also were delayed in appearing and com-
pletely non-inflammatory. Single subjects showed
persistent papules to nickel, silver and arsenic.
In no instance, however, was a granulomatous
response found.
DIsCUSSION
The present study was an attempt to explore
further the possibility that sarcoidosis may repre-
sent an altered, i.e. allergic, reaction to simple
chemicals. Recent epidemiological surveys (5, 6)
have disclosed findings compatible with the view
that sarcoidosis could be related to dust or a tree
pollen. Our work with the allergic sarcoid reac-
tion to zirconium led us to consider that sarcoi-
dosis may well be an allergic reaction to trace
amounts of a granulomatogenic allergen as might
be found in the soil or air. However, we were un-
able to uncover any sensitivity reaction to 71
different inorganic elements in 35 patients with
sarcoidosis.
Our list of pure compounds greatly swells the
previous list of agents which had been introduced
into the skin of sarcoid patients without eliciting
a local sarcoid lesion. Nevertheless, the Kveim
material remains as a rather consistent, but
chemically indeterminate, means of often repro-
ducing the disease regularly. We view the Kveim
material as containing trace amounts of a specific
granulomatogenic antigen. We do not view the
Kveim test as inducing a non-specific sarcoid re-
action (7) since in none of our 35 patients was a
sarcoid reaction seen in response to the inflamma-
tory reaction seen from certain of the test mate-
rials. Furthermore, in other experiments we have
found that the introduction of a non-allergenic
granulomatogenic substance such as sodium
stearate did not result in an altered response pat-
tern in the sarcoid patients (8).
In conclusion, we feel further effort must be
directed toward the isolation of the specific active
transfer principle found in the Kveim material.
SUMMARY
Thirty-five cases of sarcoidosis, as well as 17
cases of anthracosilicosis, have failed to show an
altered response to the intradermal injection of
trace amounts of 71 different metallic salts and
other pure inorganic compounds.
REFERENCES
1. FORDTEAN, J. S.: Immunological studies in
sarcoidosis. Bull. Tulane M. Fae., 15: 143,
1956.
2. NELSON, C. T.: The Kveim reaction in sarcoido-
sis. J. Chronic Dis., 6: 158, 1957.
3. SHELLEY, W. B. AND HUELEY, H. J.: The
allergic origin of zirconium deodorant granu-
lomas. Brit. J. Dermat., 70: 75, 1958.
4. REFvEM, 0.: The pathogenesis of Boeck's
disease (Sarcoidosis). Acta med. Scandinav.,
Suppl. 294: 1, 1954.
5. GENTRY, J. T., Nr'rowsKY, H. M. AND MICHAEL,
M.: Epidemiology of sarcoidosis. J. Clin.
Invest., 34: 1839, 1955.
6. DUNNEE, E., CUMMINOS, M. M., WILLIAMS,
J. H., SCHMIDT, R. H. AND BARNWELL, J. B.:
A new look at sarcoidosis: A review of clinical
records of 160 patients with a diagnosis of
sarcoidosis. South. M. J., 50: 1141, 1957.
7. KooIJ, R. AND GEEEITSEN, TN.: On the nature
of the Mitsuda and the Kveim reaction.
Dermatologica, 116: 1, 1958.
8. HUELEY, H. J. AND SHELLEY, W. B.: The pro-
duction of a non-allergic granuloma with
pure sodium stearate in human skin. To be
published.
